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(ELECTRONIC MATERIALS ~ Glass Conductors); R097 (ELECTRONIC 
20 MATERIALS - Metal Oxide Semiconductors, MOS); R100 

(ELECTRONIC MATERIALS - Ion Implantation) 

ABSTRACT 

PROBLEM TO BE SOLVED: To realize high precision and improvement in 
25 reliability by using TFTs having different structures and/or different 
operating principles in response to the necessity as TFTs constituting each 
circuit in a display device unified with peripheral driving circuits. 



30 



SOLUTION: An active matrix circuit 100 is constituted of a plurality of 
pixel TFTs arranged in a matrix form, and has no LDD. In peripheral driving 



circuits 101, 102, at least two types of circuit TFTs having essentially 
different structures and/or different operating principles are arranged. 
For buffer circuits 105, 109 required to have high durability, high-speed 
operation and a large ON-state current characteristic, among the two types 
5 of_ TFTs, a TFT having an active layer composed of a source region 201, 
island regions 203-205, a base region 206 and a drain region 202 is used. 
This TFT enables high-speed operation based on different operations of a 
path through which an ON-state current flows at the time of ON-operation 
and a path through which the ON-state current flows at the time of 
10 OFF-operation. 
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©X, #fwLDDm^©5D^igflf^S:^W«C<Tt>+ 
«-/<£f8«tt*«^ il <hfr*X£-3. 
[0 0 7 2] «±©g#£3:<i:«>.5<i:, iSgg£fl?ifc-r£ 

(1) T^x^^Th'J^XimKSr^fiK-rSH^TF 
T ttt'li'D DSS^©&&i|g»fS«£iS:W-&^. 

(2) ' ,«iai^»)|nigSfc«*KW»cS^-5#i3ft*5«i:^/ 
$ 3 »fftB9 * <£ < <!: t> 2 «g© |U8g 
T F Tfr*6EfB$ ftXH-5., 

[0 0 7 3] (2) {C*3V>X'>&< tfe21g« 

IhIKTFT©^. iSBJESS^-rs/ty 7rimSSSr«lfi£ 
tiSKjFTH 0 2 ~04 &m^T$SiWl,tzmtf.V 

[0074] ±ie (i) cDmrft&ffitz-r&mmm&ftm: 

-TZfcsbizi*. i^l:LDDS«Sf(S-r5ft«A^ 

[0 0 7 5] IP*,, ffi©^^©«figtt, Ji'f-fyvh 
U ^XlHlS§i:Sja^®j|Hlg§t*i|^-S«±{C*Sl{kSft 

*3«t^gy< bmmtnmmzmfe-rzwimmitm&m 

x, ss?W(r-gc©y-f bn.m£<Dm%.mts.m®.*w<o 
M-rz\hzm&£-?ttmzi. wie#»ria©&K, w 
tH^^bfflE^tm^.Mi-s^Lfcy'f h«a©^sr 

co o 7.6] *ftw%z*mm-rzLi>Dmi$,mi&&ffi 

tt. 0lJA«it#BST7-169974^^lCS5i6$ftTU2.. £ 
©4iffiT?tty-f h«S<l'Jffit^figLfc^?L!S«©l»SK 

mmtV-XH^Ub U-f >^i©rafCLDD^«* 

[0077] *z\T-*&m\*. z\<D&Knvi<Dmmm<t 
iRWK-gBwy-f bn,m£V)K>m-?z\ii\z&^x*imv 

-f h«S©ffliJffitc^-?L»«©lSffi^klKS^fieL^^c: 

[0 0 7 8] BP*,, y-f h mSffliJiBlc^TLR^©!®^ 
^bM*^fi£ Sn&^TFTCIiLDD gHgWBHMS ftft 

ti©Tab-2>. 

[0 0 7 9] ffi©^Hj©«ifie«. 
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ts hmmtm%mz&m.-rz>mmmtmw.m 

<tm<D\*i. -m<Dy-f hmMizw&L-zntzmmmtmv ■ 

[0080] :©«^n -m^xco^-i vmmzgrTi 
n<Dw,w,mtm*wf$.\^K.mz. -dw^ vmmzm 
&isnrz&iin<nmmmikm<Dfr&mim\z&2k-Tz>z. io 

[0 0 8 1] ±M<D2mK><6^m<DE^ib\Z k &^ 

LTLDD^^IEBL&^igKb^^X^fci, B* 
T F T*5=J;tf0 2 -04 &m\*XmWVtzT FTf* 
-&«, 
[0 0 8 2] 

^XIhI8S1 0 0W^i2g^n-5Hi*TFT«LDDM^ 
SiSttift^i^ttS. 20 

[0 0 8 3] ifc. mmmW)\mv& i o i . ' i o 2 

•5/^7 7 088 1 0 5. ,1 0 9«. fie*©TFTctOfc 

TFTSfflt^. 
[0 0 8 4] tifoT, JlffllfM&lHlSSKiJ^TteLDDm 

fflt^Ti»BjL7tTFTidiiHfi$n-5„ Cl©2ffiS«» 

[0 0 8 5] Sfc, 7?f-f ^vHJ^XlHl&t'iS^T 30 

B^tX-S., ;®»il>7>>?X^ "(ili^TFT) L 

m KBHB £ tl -5 2 T F T (O E % S £ Z> *> © 

[0 0 8 6] 

[f^ffl] B&TFTKLDD^£IEBL&^fi£<i:-r 

fg^L&^^gBSrfWrS Z. h&X&2>. 

[0 0 8 7] A-y7rlHlliSSrS2~S4Sffl^T 40 

ISIBLfeTFTtt)-5TifiSt5^i(:J;0. i£j£I»f£ 
£^■5 H t*«T?#, A^fl^BEEttfcfc-rs/ty 7 rial 

[0 0 8 8] EP15. **WKfleAJ*««liT»ti«gltt 

[0 0 8 9] ±fBWfi£l?^-&*:^BJcDi¥«ffl(C^^T. W 

[0 0 9 0] 
[§&6S0«] 

[*««!•] **SS0iJT«. Nft^HTFTtP? 50 
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■y ^.;ht f t t &mffimzm.&'&fritrc c mo s mm 

S^fTli^Jl'fy'f HTF Ti^H — fifisLhtCj^fijE 

f -5 «^©^n^*n©fmxg£^-r,, 
[0 0 9 1] ^cdi?5c jmmmteWiffimtm&mo— 

«tt*«jb*u mMmtm&&tnis.mz&ffcLrzy 

^Xffv. 

[0 0 9 2] £-T> m$ (A) tC*3^iTiSse^:ttSr#-r-5 

R&m\z\%ji?7.&fo±.\zm\&mmm<ni&®m 

4^itfel«5 0 l£*P<irr-5o €-LT, *©±teBI 

DfttC±O200 -lOOOA^JPSKiSBITS. 
[0 0 9 3] Cl<D0^L^t^liS^*J»*iS^&fe» 

{t*mz&om&fcvx®7jkvt£^mihh&&m&& 

-S. SSSft^ftiLTte. 500 -700 XZ. ftm$)lZ\3.60 
0 tOlftfl ~24hrS*CDS0^aS;lfSL-fcO, Kr 
F^X e C 1 <DX.*is-?l>-*f--\z£.2>T——)l&ft%. 

[0,0 9 4] Sit, i£S<fcKf&LT*i!iiflte£S!jft-r5& 
[0 0 9 5] W'itifcS^L^cv^fttta^* 

;^-Z>^LTffitti 5 0 2-5 0 5 *»J*-T*. 

[0 0 9 6] &i3. 5 0 2 WXMOSfltjtKl&^TP^- 
t^JHTFTS, SOSIiNft^HTFT^M 

[0 0 9 7] 5O4«02~04?;IHT1KL 

-r-s. 

[0 0 9 8] 5 0 5 teVjl/^^'f hlTFTJJg 

\z mm $ n * mm t f t * z> . 

[0 0 9 9] g-fgtSJ15 0 2-5 0 5 SrJgfifcbfc 

n^s^^^^tamiKT-^sy-f h*g<siK5 o 6 £12 

00AO@$(Cfi£Mf **-f hf&mm5 0 6 tLTH 

[0 10 0] #.\Z. 0. 2<*t%(D7,tl &&$ftl,tz7 
-^AK*2500— 4000AcDff$(rfiKJKT-5 (H^ti" 

-S. 

[0 10 1] ^{C, d©7;U = r:^A^<D«B(r^L 

3 % (D m^am. $t/ufc*x? v > ^ u n t >=e 

-T7kX*%iVtZ>b(DZnM®&£LXfTV. ipt., z. 
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[0102] £©igT?#rtsn«»«»fcna:**fc 
ioo Ammttz. ttz.<Dmm\twtom,K.iz&'DTM 

[010 3] &\Z. U-ixX hTX^ 5 0 7 £?iJJBLT0 
<Dg'tt£ZT)l = =-'y2±m<Z)rt? — >5 0 8~5 l 1 £ 10 
[0 10 4] 5 1 07?^^tl-5/t^— >^±®^ 

e.S5i@4 (a) roy^r Mffi4 o orotic, 

-5. 

[0 10 5] 5 1 1 t?^£*l-5:7;PS-£A<Z)/1 

;*->cDI$rH0a<0 5 (A) 0«fr^Bf$nT^^«lC 

JLA5©«, — jftBuc-^^y-f h^TFT«i?y+fy 20 

[0 10 6] &:fc. 0 5, ietSfV^y-f h^/T 

[0107] fc*3. 512 tt^ft y-f h«fegU& 5 0 6 * 
^•LTSttl 5 0 5 t©WfC«ii)^«S:^fi£-r^§a«S 

[0 10 8] ^Sn&^rtUifer^S^'i'A© 
At*- l^-«i|Eft?S@^t:fflg2«8^J«^ 30 

h«g, y^f Ni^*3<J;^»i^i«mWlcS^L.T^ 

[0 10 9] «±<D«f;:05SLftu:7;U = ~^AJ&£/t 

&f\zftm-tz> z. t*iigT*-5. 

[0 110] BPS. Mffftftt!lfi«0--»&3-*rlTtt 
^i-T-S. *HJS^JTtt. T^5r."i7AO/t^ — >5 40 

09, 510. 511 &m7F;Lts.^mMmtm&mfrz> 
taosrr. 

[0 1 1 1] u5LT05 (A) »C*-rttSI*#-5. B 
5 (A) fcjKTttMtTtt. l®III!HfcfflSBi8a£g=«gLT^ 
•5C0«7'^5-'i7A|K©/t^— >5 0 8, 5 O90*i 

[0 112] ^IC. Si^7;PSr'?A)iC9Ai'->5 0 

8. 5 0 9zmm£vrcmmmt&fT5. ^cit 

V^-5= 50 
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"*),'.' 14. 
[0 113] ^C0|^ffi^bXglC*5^T«, l^XhT 
X * 5' 0*7 tfW&-?Zfttt> \zmmWtittf7)U 5 = * A 05 

0 8. 5 0 90{HJ®©*.tC*^Titff-r-5. 
8f?T. 05 (B) ©5 13. 5 1 4T*$tl-5J;-5t 

[0 114] d(DXST«J«$tl-5»ffi^tK5 
13, 5 1 4«. ^?Lf?tt£*rL.T*3»3. *<Dl&&&.m 

©#'?L»«<D|^aS!fkK 5 13, 514 CD«JP£7000A 

t-r*. *fccw^gs?fkK5 13,51 4<Dmmtem 

mWti£l#t&\Z «fc o TKft ■£> £ & 

[0 115] Miero^irXSf^OT^SZlO 
&<D/f?-> 5 0 9, 5 1 0. 5 1 1 te^ffi&fcfflffifc* 

t>, 0 5 (B) {r^T«{c^Ktt©|£ffigjKtlBI«^/* 

[o i i v 6] ^ic. 05 (b) \z^T^7im^<ommm. 

Yb^5 13, 5 1 4£j£fi!cLfce>, Uv?XhTXy5 0 

7£1&DI&<. tLT, a*© l£ffigKfc£fT 

0, aaf^fiiSKflSlK 5 15.51 6 £CD 

[0 117] ZiJtiL. JgfiK-r-5JKPS500 ~2000Ai:-r 
-5. CCDlSKJS^Tte, #JLSHK©raSBMbISI 5 1 
3,514 ©rtgKlC«»^*<jlA1--5fe»lC0 5 

(o \z^-?&v\zm®T'ftm£mmmtms 15, 5 
i6*^fig$ns. 

[0118] zcDmmwutmomfr&isooA^ti,^ 

[0 119] £C0*RSgftfiIMlgHfcIlll5 15, 5 1 

6«, ^WlSlC*3HTy'1' h«®5 17,51 8©* 

•5. 

[0 1 2,0] fcfc, KffiKftffliB^t^JOBtLfcflScDT 
;U5n^A)KfC/13'->5 1 0~5 1 2te, i'(bl|'& 

S^A©A?->5 10, 5 1 l^mz-^oy s*y< 
h«4S<i:&»3. 5 1 2tf®mmt.ts.2>„ 
[0 12 1] friz. Cl©«lifC*ViTy-X/HK> 

s&«6 ic n 5 s - + h 5 > *f^ig-r -5 tb 

{ZP (U» -f *><?>&X&fi5. 

[0 1 2 2] il©-f t>ttAB0.2 ~5 xlO'Vcm'. 0 
*L<«1 ~2 XlO'Vcm' .hUSiS^ K-XaTM-:*^ 

*5^T, iSiS«fC^FM^^lni$nfe««5 19-53 
lA^^Stl-S,, 

[0 12 3] 5 1 9, 5 2 0««lcn>^^h 

/ty \ t £m£tl2>mi£-V$>K>, 5 2 1, 5 2 2»-f-ft-e 



I 
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tlCMO SiiaSKtSNft^^SIT FTO K U"f 

['0 12 4] J&. 5 2 3,5 2 6 fcttl^tlM 2 ~0 
4£fflUTifc^LfcTFT<Z>V-;*.^c, HK>®« 
5 2 4i5cktf 5 2 5«#&»^T<&-5. 

[0 12 5] 5 2 7, 5 3 lBftlfn7J|/f-y ■ 

-fMTFT©y-Xl«, HK>®«tS0. 5 2 

8, 529, 5 3 o\*m&m<D^**)im±z&<m® 

[0126] c^LTms (g) \z7F.-rmz.&mk^i& 10 
%m«c5 1 9-53 i&M&i£*Ltc.vmtimz>nz>. ^ 

?LK«©»a*fla)l5-l 3, 5 1 4*jg^6«J{r^*Lfc 
P f f ^;HT F T ^ MtSffll: 1/ y X h 
TXi/ 5 3 2 ft'HW-TIMP-r *>©-f *>ttA*fTJ!i: 

[0 1 2 7] :iO'ft>aAii ftoy- X/KW> 

*. *3fcKS0!ITW:, 0.1 ~5 xlO'Vcm', SfiKttO. 

3 -1X10' 4 /cm' tti H-XiT-1'* >S Affile 20 

[0 12 8] tit, H&fBi«««^MfJ®« 5 19-5 
3 1 <hifc«LT^#Jjgfg<Dffi(,V 'ffiME7«fittMtt5 
3 3, 5 3 4*<CMOS«|jlS:^-r-&N^v^;^T 

5 3 5*tPEg$n-5„ &i5, ft*M«5 3 5iKU 

-r >®*£ 5 2 i <t cD^iciBg* nfc<gjek^F*e#;®« 5 

3 3^iS^LDD®«i:P#titl-2)mS-e*-5„ (0 5 
(D) ) 

[0 12 9] $Z\Z, 0 6 (A) lC^-r«HC, N^r*)ls 30 
iTFT^MTStf (**1S«T»4,- CMOS«jt 
SIfi£t5)t JfflT F T©*$ PIit5) ±fCUi?X 
KX? 5 3 6 £*Ht. PIWmttStt^-rs^ttGK 
^XOSA^fT^. CCD^, 05 (C) ©itSigft^FM^J 
^«c5 1 9, 5 2 0£NM*>SPM'v5<S£-tt--5!&^;&* 

Jb-5fese>, i*acop-f^->ffiAJ:0 ! b?istiH-x*-t? 
-r*>aA£ff5. 

[0 13 0] *3MS«T?tt. u©PlifttSft#t5 

2.5 XlO'Vcm'. ifSL<«0.5 ~1 X10 1 '/cm' <t 40 
i6i t> H - XST-f * >a Affi J: 0 ff 5 . 

[oi3i] iM^mm^^y (b-i*» <dsax@ 

££0, P^Y^;PS!TFT^»fi£-r-£»fg14MfCf4PS 
Sr*-T«®5 3 7, 5 3 8t. 0 3$^ P^^f 

I«5 3 9. 5 4 0:fe<££J^^*;P^5 4 ltft^fifc;* 

[0 13 2] &i5, ^iff.M«5 3 7, 5 3 8S 
LT56gELT<^-5. (fi«5 3 9SV-Xl«. 5 50 
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4 0*KK>««litTSIt6. 

[0 13 3] CWJcSKV — X^*£5 3 9*5«fctfKU'f 
>Si5 4 0{4^KWlC«ffT$>ofc^lCB-f ^->CD 

[0134] ^t, ^mmmnmrn-ztepr***®. 

P ^ ^ *;i/^T F T it^rtl g #: TSS^fttt td^tl -5 it 

*. l d Dmm&mm vtt. < Tfewiitt& <=> 

[0 13 5] eHA(ffl5 (C) o<t>aA©g 

Pg-eP^-V^;UTFT#J<73^S:U-v'X hTX^TiL 
T05 (C) MM5 (D) -Citt^LfeXSfCti£oT 
Nft^JHTFTS^L, -tCDftT^flEttN^V* 
JHTFT#|C*f51/yX hVX^TRIL-TI^OI 
ST P ^ +• *)VM T F T £ J^^-T -5 £ t & T# -5 „ 

[0 13 6] ^X£Hfc*fJf*.«#<N7*;M' 
MTFTtPft*;HTFT©M*l:LbDgMi 

[0,1 3 7] 5 4 2(D£C*iE«:0 2~0 4£ffl<^T 

laBJLfcTFTW^-XSI^-CabO, *St«Jf:ite5^* 
;^J®i:LT«Stg-r-5«. CC9^-XS«5 4 2l»il 
*52 4. 5 2 5 iZ£-DTft®i-£n-C^Z>miZ&7L2> 

y-f h«@5 1 0"FlrSBS^65fC^fiE^n-S^46 
0 2 (A) 0^-X®«2 0 6 6D<k5K::£TSSa*-DTt^ 

[0 13 8] Sfc. 5 4 3~5 4 5-CS5tX5S««-7 

5 1 1 K:J:oTg5SP&at|i;:jgjftS*i<&. 

[0 13 9] &:fe. 5 4 6T*$tlS«^«*H6«JlC« 
tttt«*T**38i», *^fCTFT€-Ki!)-r-5l?5lC«$a 

[0140] $sic, -ti2©TM^-r ^->coaAiaco 

CiCiot, -f ^-XDaA^fffcnfcMaEcDTr:— )V 
*ff-5o dCDTn-;Hc«koTffiA$nit^#i-f 

[0 14 1] ^_h<D«lcLT0 6 (A) lC^-T«Si*t# 
£>*lfc6, Ml 1 <DMP B ^^5 4 7 Sr3000A©JS$lCfiE 

iR-r*. sg i <DmfRmmm 5 4 7 <t lt«, &<ffc&ssi 

•5. 

[0 14 2] ^1C. mi«Sr-1«6i»IIg5 4 7tcr3>^ ; 5' 
h*— ;P£^fi£LT. V-X^8I5 4 8~5 5 l*>J;tf 
H U-f >f S 5 5 2 ~ 5 5 4 * 5„ ft*. 5 52 

■V7x2tiz>m\z, cMos«iSs«fi£t5N?t*;n 



( 10 

T F T43J:O j P5 l +'^JUMT FTO.H V-i >Sffi(ig« 
[0 14 3] &.\Z. M2 <Dmm&m5 5 .5 £0.3 -5 

g^^s^ wut&it&mm, mmitm 
mMm^t&m^&z. (@6 (b) ) 
coi4 4] #u-r s vts.E\zR2kisnz>mmtii 
mmtm&m^&t. ®m\zmm&w<z.t&T-&z> 

±, Jt^m^JWS^ifcifcje 2 (DBW^W 5 5 5 L 

5. 

[0 14 5] #1ltt1SfIg#«tel«JP£#I^C^< 
0-C7i<, $JjgHicDX;i/— TV h*<(Bl±-r-S><kt>ofc 
[0 1 4 6.3 ^2<DS^*6»IK5 5 5fcn>^^ 

5 5 6 *nmmT'\t, litis 5 6 1 l 

T1000AJPOD I TO (Indium Tin Oxide) l&£fflt,>-2><. 
[0 14 7] COBsStm® 5 5 G\£? )V=f-?^ h 20 

itft©fk>ii5 5 4 tn$<.mzmm-?z>m\z 
mfiL?z* mmmm (itod 5 5 6iKH>is 
u&mm 5 3 i £(DmmmiimmmT-$>2><z>-c. m. 

[0148] fi£-pT, ^M^JOfil^ h* U~f 5 5 

4^ltfh>s«s5 3 i t.n.%mz&mt z>mm. 

[0 14 9] Sfc, -l>t7>7h*-)VZ:M&L-?Z>mz'm 
2 ©JIMij&gkJBt 5 5 5 ©*-*X-y^>^*-rn{i^ti 30 
<D'bm&.-x?&2>. t^t, t«HK>®«5 3 1ift 

[0 15 0] £U:©*aH;:LT. 06 (C) \Z^-?Mt£N 
? t ^;HT F T t P ? t ^MT F T tfffiUflSltffi 

2~04£ffl^Tl£HJiL-/iTFT<h, «S©y-f h«S 
[0 15 1] 06 (C) K^Lfcm&CMOS«jg«. 40 

[0 1 5 2] £7t, 0 2-0 4£ffl^TI&H;iL£:TFT 

mhmv&izm- &*5, 06 <o t«n^^ 

*;HJTFTC02>-£ie«iLT^-5a<> ^{ClelgSSW^ 
P^-^^^TFTSrl^^FirjgfigLT, CM 

o s mmzmfc-rz z. t ^-sim-z&z c<t aws * t% 

50 
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V . 18. 
[0 15 3] LDD®«£ffiKb&^v;i/^y'r 

h^T fat^t^^-i- h v * xm&&m&tt&mm 

TFTi;'lT#^«It5. L D D®lgc£iB«L&mr 
;U^y-f hMTFT<DSffl«WffSrie;*S^:4i)^mt 
[0 15 4] CS^JfiCaJ 2 D **SS0lJ-C«. 

itm*-K£T<DT)Us-'72>mMmizmtfLi,. mzm 
mmzffi£i-rz>®&(Dm-?&2>. 
[015 5] &*W£Wtwi l *'mmMi £m&-e&2><D 

[0 15 6] if, 3liS0i.ll ©Ig«oT0 5 (A) 

^F* «6 fc: >\ 9 — > L T*5 < CI <h * L 
[0 15 7] Jfcfc, *M0iJlK)2«S©|gffi^t<!iigi; 

CD<9J®JC^ail ©fi&SSHfclK 7 0 1-7 0 5 
5„ (0 7 (A) ) 

[o 1 58] *tc, t;ps— *ji±<r>n9— >±izmm^ 
T)\,s- -'y2±(Drt?->izm®tsiffimmi£fm7 0 6-7 

1 Otfm&LZtl&o (0 7 (B) !) 

[0159] friz, cMosmm&mi&.-rz>N7-y*ji, 

M T F T *5 J; P 5 1 V * ; Um T F T * 9. o T f? U X 
hV^^7 11*Mn. (07 (C) ) 
[0 16 0] COtKSS-CB^ U>S5, 

[0 16,1] R±©iga*idT0.7 (D) \Z7K-?mts:m 
3t^#etXS. u©«2ttS*»C0 5 (C) IZtkTM 

&iim-<D*><Diitzz> mms.mmmitm7 o 8~7 1 

[0 16 2] t£oT, ^©X@«*fiSM 1 lZ'&Z.iZ& 

*mzitm6 (o tc^-r^^figA^^n-s.'fcfc* 
zf®mn\z®.®ts.mmmm.7 o 6-7 1 o*t^$n 
[oi6 3] **iS0tjf' J: n«y-r ht^y-f 

[0164] C*iS^J3D *M««Jl-efi. 
h'Ji7X[H]8S, EP^BiiTFT©^:T<&N^ + ^;i/S!T 
FT-C«^-r«>0!li&^L-feAi. I$TFT$Pf+^ 
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20 



S?TFTT#tfi£LTfc&^. 

[0 1 6 5] iii^TFT*P?^^;i/kTFti-r-5lC 
H'0 6 (A) fciRTlSfc.SS^TWfcTFTi'fcSM 
^IC^I^^xVtx^ 5 3 6£6eei-&^#§/5£<i:U B, 

[0 1 6 6] I$TFT£Pfv*;HTFTi:t5 
t, Si^TFT<Diii»^btt^|6]±-r^fc*. «^tt<Dil5 

[0 16 7] (*8601J4] SWUTte, 7rleISS 
£&firr50 2~0 4£^TiaBJLfcTFT£N^ 10 

jvm omjsz mis. u r c m o s mm *mmt z z\ ± t bj 

[0 16 8] /ty7 7'lHlK*P5 1 r^Jl'STFTtr«fiE 
-T-SClte. i6 (A) (C*-riktC*3t>T/W7rlUSS 
$rPfi£-r-5TFTi/«cS^fCfiU> J X>VXi' 5 3 6 

[0 16 9] Ay^TlHlS&SrP^ WiTFTTM 

t£3l5©;t&UWBEttKan;LT£ <=> (~ W^kttt>l6] 20 

[oi7o] mmm5) *5&m\z&^T7>7T4 7-? 
v u 9 x®&£#tfirr£H3tt f t lt l d umm 

[0 17 1] Lt^U *^BJ^J;0p5ilTFT{c:LDD 

K /•i«(CDSiW7 i y**«loTLS X.I1 t<D 30 
iJg * S T * >m«E \Z <b A* .9 y *t>m £ L T L * 5 . 

[0 17 2]fi£oT. y-Xft*6J:tfKK>*«« 
#J***Nfflt>U<ttP8!©#«Ji©S'-h'«ttW:, * 

[0 17 3] -*5BW#6©i»WIS*K«kn« v V-X« 

«*5«ktf nu-f hfitftau xio 1 Q/aei 

T. ft£:L< 1*0.5 X10* Q/n£tTT?**l«. ±EH 

[0 1 7 4] fcfc, *««lKlwbfc*#KJ:*^ie« 40 

S«*5«kCKHU-f >ffi«0^-h^tt>, 300 ~500 Q 

[0175] CfH2£0iJ 6 ) fHJ60iJ 1 £fc«HliS0iJ 2 
V>T. 0 6. (C) ^*Sn4«fC02~04 fc/B^TR 
WbfcTFT»4fi»*^tt««*SE«b*C^«i«-e* 
&*ffi^M^®*££SH«Lfc«6£<hT-5 il <fc <b 

[o 17 6] i:SStfc*fti:foTI«Wi: 



«J0'l«-riB»C, H 2 ~H 4 tfflt»TRW 1/ftT F TOi 1 
-f h « « t & -5 7 ;P 5 =. A CO / 1 * - > * «J 0 m t£ fc ft 

toi7 7i i^ncit, 2mm<Dmmm<tv>m\z 

[0 17 8] ^MM2iZfcmLttm\Z'&^Tm 
*?ttfc««*^tt*««*K*t*«*, 0 7 (C) ©X 
@fc*i<AT\ @2~@4^HTSSULfcTFT*l/y 
Xh?^^7 12ta7tLSMI^. 

[0 17 9] dS-rSJltT?. ^-3lH<D^ffiK{t:K7 0 

xg *fT (*{£ •£ Sffiit c t 

<fe«5>o 

[0 18 0] El±©il:LT, 0 2~0 4S:fflUTIKBJ 
LfcTF T.£fi*g7»Gttlft*eeBLfc*£0*£ttJI 

[0181] 08 lr*5UT, S14S8 0 1 KlttV— X* 
«80 2, SftS«8 0 3~8 0 5, Fl"f>fgi£80 

6 tfk v mm<DJFmvo-i * > *a a l t^ek $ nt n 

5*->©aA$n^^ofc^«tt^-X,^8 o 7 zmrft 

[0 18 2] ^L-T. JitS2ffit)CD^j*fCJ:0<g««{r 
<F*6*K ^->*ffiA-r-5ili:lCj;0*^«8 0 3-8 

o 5<D}%m\z\3.*:n^ti&mm^i&y>}m%i.8 o 8~8 1 

[0 18 3] d(D0 2~04Srffl^TlttPLfcTFT« 
*:7fMmn*5^T. i?&®*$8 0 3~8 0 5M-X 

tom \z it P Ng^^fsE £ *x*. 4&ttttlt0f*|ftMK 

«*tttt»ttttK**Bftt. ilCDS^g&tfT&m^HJ; 

[0184] zomtm. msiz^-ri&mm^n^im^. 

8 0 8-8 1 211 ±EPN«^«»K:»l«an*at« 

[0 1 8 5] S£. <SiSS^i|i6^jS«8 1 2tt*>»fp 
^f(l*3V»T«mm«8 1 3tHW>8 0 6 tOHOP 
«*tl*»«ff*»«I-r*LDD««t!4*. Ji*5. C 
ilT«*M« 8 1 2 ttt, 8 0 3~8 0 5ig 

eLfe^-7.®^8 o 7 fc-e«*aE'n**«*«i*-r 

[0 18 6] ±E:frte£Wc#J©^afc«k?)LD 



> 
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•5. 

[0 18 7 ] &L±<Dm\Z, #306Wrt£^@ 8 KtkT& 
[0188] [§US^J 7 ] Hifi^J 1 fc&^T, #SK3£ 

* isaYtr * i£ k as utt £ Kjfif hmk <t l xnm 
far e, & <d m& m * # a. 4 w te a< & o » s u i» t> © t « 

fcl^ 10 
[0 18 9] *»W#&©WaElc.k*i«, **7C*3^fli 

to i 9 o] mz, &*7nffi&w&?z>mmTFTiz 

[0 19 1] **JfiWe«#SS^SlBI»cies 

[0 19 2] fS^£ttJtr«*M^*£JBfr>felMtt 
Hg 5 P6-232509*|-&$g, #gS s F7-321339-^^(CfB«Sn 
4HBfc«fc*l«. UTfctN i (~<ydr;p) jtM 

[0193] ***«Tf.»4. gam i tmmonmizft 

1000A©JPSCit«-r*. d©»^*Ktt^«7C3g 
(*||JS«sj-C«n.y y;p*«te£ •£>) SSKWCi A"T 

[0 19 4] KHt3£?iiBi£*t:«L;t£.. «i2KS!)lHjg&£ 

[0 19 5] C ©#1^600 r4hr §S© SD^S^iS 
ft, &£liattfcM«K©*Xyy;i,^a^A;**lT 40 

mm®®® t.ts.% mmt*&&&mmm t a o . ' 7 9 =r << 

•5. 

[0196] -£•©&. Sfft^K-r^svx^^s^* 
ft: (6i±*5 ± ak&*jk ©*s jut & mft \z n ? , 

[0 19 7] W±©$*§£j£.5£, mmmxiM»\t=.y 
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[0 198] **JSfi»J(C*-r«lB£i:-rsi:. T9t-<C7~ 
T KUi'XBttSfcjfcf *H*TF-T©.SteJBfctt-5, 
y;U©«fc3&&JB7i:Sia*'&$*l&^. fEoT. &7tym 

*• " 

[0 19 9] (5gSS#J8) *HJg«»JT«y-f HlltL 

hlT FT^It-^S^^Sf. ->U 3>y-f >HJ 
T F TT-IZ. L D D^«©Pfi)c#j£#^ig0!| l ^mMM 

[0 2 0 0] S-r.H9fC*5^T^77.S«9 0 1 jbfc 
«grtk3£PftB|-e&4A' y 7719 0 2 tf2000A©JV£ C 

ifcKsn.- ^ri^zmmmmm&zmf&TZTFTCDm 

FT©«&J19 0 4££i*J5rr*. (0 9 (A) ) 

[020 i] m&mzmf&T2>^&t\z'o^TimmMi 

T-mzi&BMlsfzV-i:, ■ Z. CT©Ifc93««8&-r5. 

[0 2 0 2] ^(C. ffittI9 0 3,9 0 4£ffioTgKfc 
3£slS18|-e&£ y-f h*g»l8 9 0 5£l200A©JP£»;:j&®| 

[0 2 0 3] f LT, y-f S^I9 0 5±Kg|5SL& 

^LT^ MI9 0 6, 9 0 7*^fiE-rs. ^L/j: 

[0 2 0 4] u5 LT, y-f hfi9 0 6, 9 0 7*t# 

8 . 9 1 l*i»HH >®« 9 10, 913 Sr^fiSf 
-5. 0IJ^.«. N^^^;US)TFT*^fg-rs«-&. 5fCffi 

[0 2 0 5] y-<hmai9 0 6, 9 0 7©itTtt 

-*mm^* a ^n-r, *swtcK^j:^9o 

9,9 1 2^ieS-&WtC«fiE$tl-5. ffi«9 0 

9©— a5*5«tDt®^9 1 2««fC^^^;^fiE®^i:/j; 
•5. ' 
[0 2 0 6] CI o LT, 06 (B) <=>*l -5. 

06 (b> vvtmtimznrzz. y-f h«®9 06, 9 

0 7 ©^/5&K?iJfflL;fc0*L&<^v J X KY7>^4ii 
L. Btfl-^7h-7Xi'9 14, 9 1 5 * 
mS0i|©!ffgi«, I^>>X 9 1 4«y-f Mi9 

0 6€»*.$-S-5«fC^fi£L. l/y^hY^?9 15B7 

[0 2 0 7] ;KD«fc-5&#«re, 
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BUi?^. FVX? 9 1 4^#fit5OT*0 6 (C) <Z)$c 

[0 2 0 8l*i:, Mt9 0 6 ©Is/f>^iWK, 

7Lfc6. l/yXh-7X^9 14, 9 1 5^SUTS 

£. tfjlel«fc9 feiSV^ H— X*TfTP. (06 (D) ) 

[0 2 0 9] 9 16, 9 i l 7tS$n^SS 

l:UV-XS«i9 0 8^HK>I*91 0 ttfc^bT 10 

}g^^n-2>. &i5, {gig*^*^®^ 9 16,' 9 l'^TJ 
j*£n£:lg«9 1 S\tt**)VW&LWSL£ttZ>. 
[0 2 10] :©^.ftWMI«9 18tFK 

>®«g9 i o h<Dm\zmm-zti2>&mig*ii&®>m®.9 1 

7 ttLDDS«i- ASWtCD?«!nT^-5. L DD®«9 

[0 2 11] 2«B©^M*fcM**>SEAXg£fT 
fe&tttttt. M91.6, 9 1 7«5IS«JfC*tt<7?*$ 20 
gsD. y-f h«ffi9 0 6 \Z£.VmEEZW)m-ZtltZ^*-7 

[0 2 12] fi«9 16, 9 1 7£t7t7hy-f hi 
«tLfcS&l:*^tfe. 16, 9 1 7«W«C£ 

j6» -s sums?- fc«»-r * j»**#-r * . 

[0 2 1 3] &,±<»miZVTM6 (D) K:sm£^j5*f§ 

So 

[0214] t*ssfi»j 9 ] mmm 1 £tf£tt0g 2 t 

te, §1 h 7 > v^^ t LT7"l/-tlT F T 

ST F T *ffi^T*^«:*SS-r-5 Z. <fc fc nJltrr-3&5. 

[0215] 06 (o c mo s«t 

ffltVTUi^LfcTFTSr^fig-r-5^^TfcS*M(C«|^ 
-^SlC«k0jiftX^^STFT^*fi£T-5C:t*tpIig-C 40 

[0 2 16] **«S«TK-«W«t«ia««"r 
3i£X^#MTFTCDf£§U:eWCO^T, 79*r4~f 

ftft91te0 1 0 Srffll^TfT Oo &i3, 

f^SlXgfC^^T©l¥i»a«#M 5 F5-275452^^^CfB* 
$*lTVi •£> 0-C#Rgt" -5 <h & 
[0 2 17] *-T. 010 (A) iC&frvri 1 

a *k (0»j*.tf. A-y yym^mnttu^^ 

«-*S3fc».«) -^roJifC«««tt«WT^sy 50 



>#BB¥ 9 - 2 9 3 8 7 9 
24 

Mfil 2, 1 3A<M$n^. 
[0 2 18] CCOy-Y h««l 2, 13«^<Dg|^IKO 

y-f httffil 2teJ32HK»jlEl88£#tfi£-r-5 
f FTKffifflStl, 1 SUT^-x-C^V hg^XIsIKS: 

«^-r -s t f t \z®.m £ % © t-rs. 
[0219] ;»jE**j&-*^te&»©a«T* 

4»«Mkftl:J:Dy'fhiil.2,' 13©«®*5«fct* 

fiijH k mmmtm & mm, v x *> «t v 
[0220] ^jc, y-r h^KtLT^ffi-rs^bS 

iS0iji-e*ufc^©(cj:Oifeffi^^n, m&m&m&i-? 
z>m§t,&i$immi 5 (010 (a) > ■ • 

[0 2 2 1] Sit. 4E£kK&mm&1£&it?2>C>-T?tefJL 

[0 2 2 2] iSg&tt^ISI 1 5^5nfc^ 

-x>y<£rfT^, ^jSKlbIiI8SS;«fiK-r-5TFTfCfflVi 

«sttsi6£. T^^^^*vhg^x0K*«Be-r^> 

TFTI:fflWgttI17 
[0 2 2 3] ffitt^©^*i*«±fB^g:{ClS^fc'fe© 

©aA£fTV>, i/i?^>©B*. /t^ — x>y$rSSLfe 

[0 2 2 4] £fc, fjfB^&fC^T, 7tt<KK:*-><Z> 
ffiAO«to 0 f3 1/ -^X h ? SEE bfe«S8T«mtt 

' [0 2 2 5] Sttf 16. 1 7 K2*LTUV}fc© 

M*f£fr<^, 0^U&^^gKtBI£fi§ttJI 1 6, 17 

-r-si'v'x hvx^ 1 6. 1 7 tLummmtiu 
^mz?ztztbo>&mmii vxmm-r^, 

[0 2 2 6] X.\Z, mTFiLtSL^UzST* hTX^*fi£IKL 

Wfomi$.±.\Z<Dfr\Zis*J7. hYXf 18,1 9^i5S-r. 
^5LTf(S$nfcl/^h-77i7 18. 19tt«<7Vf 

* >aAxe{c*5^x-7x LT^tg-r-s ciitcTS 

-5. (01 0 (B) ) 

[022 7] #.\z, -mn&ztt^-TttMito&mtiiis 
fcm&mi6, 1 7 ic^bxaA-rs. coxs«^4a 

©-f * >aAffilw«J;ti«J; Vi. 

[0 2 2 8] u5LT. ffittll6, 1 7 KteV-XM 
«2 0.. 2 2*iO!HH>lR«2'l. 23*tj^^$n 
-5. (0 10 (C) ) 
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[0 2 2 9] #.\Z> — HLl'v J XbVX£7 1 8 . 1 9 SrRfc 
*LT. nmisiSX hVXi/ 2 4, 2 5 £ l^TSo £ 

^ 1 8 i 0 fc«ffl < MJ& LT*5 < d d <£> 

•5-. 

[0 2 3 0] U->*X hVX? 2 5 liT^T"^ 

h U ^ XESS^«fi£-r-5ffl'JOT F TtD^ffi «t P 

TXi'WfKtS. 10 
[0 2 3 1] fit, MEIJ;0 ! big;^K-X»-C ! bo 

&mm*m<tom®2 6. 2 7 zmtft-rz. cco^ 

[.0 2-3 2] ?t^MIS2 8iFH>S 

*£2 1 top B ifriH®$nfefij§s^M^«E^-fiS:W(c 

13 L D D fig *SthP# A/ "trie's. 
[0 2 3 3] C1-5L-T, 010 (D) [Zynt^^m *> 

dO^K^^T. ^ffl^iblHlgS (±tLTy7 20 
HUv I X^lHlK J ^-y->7 P 'J >>fm2&) 5isE1"5TFT 
KttV-X(«*£2 0. ^V*;i^/£f®i£2 8, HH> 
«*2 1, M^MfffiS2 6, 2 7^gH»$tlfc«lfi£ 

[0 2 3 4] g't'ittfflTJT^^h'J^XIi 
g§^«^-r-5TFT{C«V— Xf®*£2 2. 
fg«2 9. KH >fS«2 3^ffiS^tlfe«^<i:f«coT 

[0 2 3 5] l/yXh7X^2 4, 2 5^iL 

rem. i<-^-7--)vmz& <o ^mm^ *><Dmm\: 30 

[0236] >aiz, mmmmm3 oiLTi^is 
c^ii/. 3>^i? h*-;n£*i5firr-5. tlx, 

tf8TS5y-Xti3l. 3 3*J;^HK>ifi3 
2. 34£j&fi£LT. 010 (E) (c^-r«k^/d:jS»X^ 

[0 2 3 7] &.±(Dm\Z. jgX^tfSJTFTSrffl^Tfc 
#^fcH-#*irr* ffiXi'^ITFT 

temitm<DTJj\zy^ hmm 12, 1 3 a«Ees*iTn 40 

*f&yrf*><D%;®.itmz\s—*?-7--)V$: 
ffll^i^ y<H11.2. 1 3 1CjgR^n-5di:^ 

[0 2 3 8] ^-CT5^ifiJitcSS*^a#:l 1 

[0239] mmmi o) mmmi\zmi,frj:m~?c 

Pft*MTFT©t'^^*»l:liLDD fB« tJ^)5£ £ 50 
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[0 2 4,,0] *£MMTttN^ir*;p£!TFT 
*3 J: p ^ + * ; us T F T <D E 6 \Z tt L T L D D f® 
«*B2B-r?>f^SxS0iJfcoi/iT0 1 1 £ffl<^TiS93-r 

■5. 

[0 2 4 1] £-T.-0 5 (G) (i*-T*iffifr*Jtt-5CM 

os«ig^«fig-r-5fs«*0i i (a) iz^-r. 

[0 2 4 2] X.IZ. y>f h«® 517, 518 
ftK^HmttiK 5 13. 514 * <fc LTy-f h 

m&mi i , 4 2^n. 
[o 243] ^ic. g>nn<Dmmm<km 5 13, 514 

*fifc*ffl«f»Tl»*U HI 1 (B) {w*-r««g<£# 

■5. 

[0 2 4 4] i<J5ttSg-C, *-TP-f ^-><DffiAS:fT-5. 
Z. 0-f # >& A K «fc 0 itSig* fc P -f * >#i£ A £ n*: B5 
&«*i&#jf®«4 3~4 6a^j££tl£. y-f h 

*£&JSi4 1 v 4 2 5ILTP< A £*lfef§lgc 
tt, ®i£4 3~4 6«fc0iajg«l'P-1'^->6DaA^nfe 

<ajS«^M#im^4 7-5 o*«^$n-5. ?tc*3. ®jg 

5 1. 5 2«P< ty^SASni*, USSWKKtS&fct 

[0 2 4 5] 011 (C) fC^-T^lid^^ 

ClOtfeliTf. N^A-^;H!TFT<9JlC«y — Xfg 
«4 5 v ,ft^MS«5 2, KW >««4 6, {£ 
iSS^M^lfS^ 4 9 . 5 2 ifil&fSte tlT 

[0 2 4 6] ClC9^-&. ^V^;P^figfS^5 2<h KH 
>f®«4 6 <hOFaUCJgfiE^nfeffiig«^*E#|f®^5 0tJ« 

[0 2 4 7] ^i;. N^^^;UMTFTffllJ»CU>?X hV 
X^5 3$r|gtt, Pl«ttt$#4t5B-ft>©ilA 
*ff 5. Cro^f t>ftAtt, P-ft>fflftA<tD fciSti 
H-Xa-C fcoTff 5. 

[0 2 4 8] >OMl. {SJ^4 3, 4 4, 4 7. 4 8. 
5 lC^iUHNIA^PI^tSfit. Pfr*AM 
TFTOy-XS^5 4, ^V^;^fiKfS«5 5. H 

■i >m® 5 e . i&mm^i&yifam 5 7 . ss^Msn 
■5. • 

[0 2 4 9] ClCD«-&. ft^Mfi«5 5iKK 
5 6 <tcDF B T(r^$nfeigj@^^®^5 8.^ 
LDDilEitftS. 
[0 2 5 0] &>&<DJim\Z$£mM 1 \Z'ftx.\£&< . VV 

xh7x^5 3»4Lfcsi;, ® i commmmm 5 4 

7, V-X^®5 4 8.5 4 9. KK>1I5 5 2 £ 
f 1 1 (E) f£7K-rCMOS#tii£#tJ5£-r-5 

[0 2 5 1] **SS0y»C*5t.iTP'f^->aAXg 
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[0 2 5 2] *HM^J(C*TCMOS«jt^^fie-r-& 

«»?riBt35t*fc»; cMos*jrc*rtrsia(8©««i 

[0 2 5 3] (tlCliiil) 012!:St©H 

[0 2 5 4] 0K«, mmi)t<DU— Yf—M— A 7 0 £5 

7-7 i tiwl, *siati7 4fcsgit-rs«fig*< 
^wtc^^nx^s. io 

[0 2 5 5] 0K«. |>— »f-tf-A*7 7TjS<**l-5 

[0 2 5 6] StKtt^7^SS7 3±(C®fi££T*> 
0. Xf-/7 2 £7 6T^-TJ;ei(C2^:7EX-Y^(6] 

[0 2 5 7] 01 2CSti3ft||j8tt. ^S^WBg 

*<§,ga*&-5£:^5#a>&<*-5. 20 
[0 2 5 8] C^gcDB«W2] SlTCMtt® U— !f-3fc 

^lC«fcoTl8tt|CSDXStlfcU— If-r-* 1 2 00S# 
AStasHIK 1 2 0 4 tCM'WLT. ^att^^K 12 0 5 

[0 2 5 9] 013 fciS^T, # AK&*IJt 1 2 0 4 « 
#5X*«1 2 0 3±(CfiK|g$nT*3 0, *«1 2 0 3 
€:®-a-fcX^- 1 2 0 2 1 2 0 6 ©^ftK^S) 

-rscitfctp, 3 5—1 2 o ix'RM^ntcu— y- 

[0 2 6 0] dCD«fc'5&#ifi£te. ^HiSKjtfLTOU- 

[0 2 6 1] il£3&St«fc*iJfli*>l*l'— ■ tf-fttL 
Ttt, K r FI+->Y — (M2 4 8 nm) 
eClI+->.7l/-f- (SI3 0 8 nm) ^Jffl-T-S 

[0 2 6 2] 7Z-JKOiitLTB, #A«&SSJ&£ 

8. tg*#;&<5. 
[0 2 6 3] 
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LDD«^£^Lfc0&TFTT#tfiJcU ?U»JEtttl$ 

£ Efi L & ^H^T F T T-#fJ5£-f * CI t^T'l* 

[0 2 6 4] IP'S. A*-;/ 7xleIS&£0 2 ~0 4£ffl(,>T 
ia^L*:TFTT«^-r-5z:i{C<J;0. SjSl!if^*ipJfig 

[0 2 6 5] £fz, 7? 4 h'J irxm&ZLDD , 

[0266] su©**:. *mw&mm-r2>z£-T?m%i 

[0iS(DffiWJ:lftHJ] 

[01] 7*^^bU^X*«©08S#Sl£<Z)#EBS 
[0 2] gttI©«)$^St@. 

[0 3]. ffitt^cDx^;u^-^^^-T0. 
[0 4] «ttJf cDf&flsJlJlwSfSfe^tm 
[0 5] »Rh5>^Xi'<£f£gSX8&7K-r0 <> 

[0 6] i«K7>vx^©^Mii^sm 

[0 7] ^IKh7>v7X^©f^SiXSS^-r0. 

[0 8] mmmnmf&zm-rw. 

[09] .»ih7>y*xi'rofflSiS$st0„ 

[010] nmY^y^^^^mnm^^tm. 

[011] *H»h5>^XrS'rofP®ifT8*^-r0. 

[012] u— *f-ft<Dm$t&&f&&m-rm. 
[013] tf-7t»Mit^«si*^-r0. 
[^oiftOT 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



US BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



}a GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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